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ABSTRACT 

Studying UO branch offices of a large brokerage firm 
th6 investigator attempted to develop a framework for theoretically 
and operationally defining the concept of interdependence in 
organizations. After defining task, position-role, social, and skill 
interdependence, the author explores the eonsegaences of 
differentiation in terms of the well-being of employees and the 
performance of their gtoups. He found that the correlation between 
the nodes of interdependence was weak or negative. (Author/DW) 
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Abstract 

This paper attempts Id develop a framework for defining the concept 
of interdependence theoretically and operationally. A distinction is be- 
ing made between task^ position-role, social and skill interdependence. 
Ihe significance of these distinctions for outcome Variables is discussed* 
, Data descriptive of members of brokerage offices reveal weak or negligible 
intercorrelations among the modes of interdependence. Social interdependence 
appears to be the best predictor of organizational or group performance. 
The implications of the findings are discussed. 



• BUtcrontmtlon, Intetd^pendonce and^««lo™ance In 

Formal Organizations' 

recent literature on s^alX sroup behavior and co.pleK organi..- 
Uons SHOWS a .rowins interest in differentiation and integration. 

n,» »« the aspects which are reUted to differ- 
paper attempts to explore some o£ the aspect 

entiation and integration. . 

0„3 of the most salient features of complex organisations is the 
existence oi division of lahor «hich results in their members having to 
.ordinate their activities. On the level of departments Uwrence and 
^rsch Cl«7, ha.ve anal,.ed the integration of differentiated units ^ 

• u .oo*.pr the interdependence and therefore 

greater the differentiation, the greater the 

«.4«n Lawrence and Lorsch's (1967) 
the greater the need for integration. Lawrence 

. M n .nd integration h^s also yielded insights about 
paradigm of differentiation and integratl 

of the discrepancy between the level of differentiation 
the consequences of the discrep jr 

nondin. degree of necessaty" integration. They showed that 
and the correspondxng degree o .^^^.i^ns 
.thin the range of a certain amount of differentiation those organisations 
..Uh achieved a corresponding degree of integration performed better 

v. . y,r.6 to reach the necessary l.evel of integration, 
than organisations which failed to reach t 

^a intensive research on frictions between the incumbents of staff n 
una positions has similarly shown that such modes of role differentiation 
Z not always associated' with coordination or mutual ad,ust.nt 

ZL and coalition for.tion processes ta.e place a,o.g inter.p.dcnt 

u ^uaht to complement each other like th6 

• rr: ~ ~t:.;:. — > - 
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. .neciali.ts or department tuembers do not have the freedom 
components such as specialists or a p 

,:,„a.on ana ...a.on. .aU«e . .a.c. a..«en.a.on „UH 

...a.on Uaa .0 .naa.ua.e .0. .a pe.spacUveJ 

.roup o. o..ani%aUon a.a fro. t.e pe.spactive o. the .e..«s. 
Lin. .0. .0. .0. S.U .oup ...0. anao.anUaUona.e..o. 

A rnnr^r*""^^ framework 

^ , . ,3 the most suitable term to encompass 

Perhaps the term interdependence is the mos 

• t. of interrelated individuals. Interdependence is a 
the different aspects of interrexa 

\ .0 define both theoretically and operationally, 
very' difficult coneept to deline ooi. 

very jj^^aMnna involves at least 

;.. J k« t^hP above considerations xnvuxv 
interdependj^nce as reflected by the above 

four concepts. 

1) task interdependence 

2) Tole interdependence 

3) social interdependence 

4) skill or 'knowledge interdependence 

• * . • is the i.terrelatedness of a set of discrete operatxons 

Ti-V •'^-^v^^nendence is -the interre » , „ 

. jTo. o.e. onea. " .n, ope.a.on 0. .aa. .U. ^^-^^^^^ 
. ..a.Ua «suU .n s»e aepanaenc,; .e.n.a.aepanaence . .oo.ea .n 

task level. ^ ^ 

• , 4 -1.0 -inter connectedness of a set o£ 

J .4»-jon^l intetfdependenoe is the interconnec 

^ 4n a concerted action. It can be described 

tole players who are engaged in a concerte ^ 
' , t.d .xehange of inputs and outputs to complete a 

ds the normatively eKpected exchange o 

■ eomifion task. 
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Operationally task and role interdependence may be hard to disentangle. 
For example three physicians at the operating table carrying out an oper- 
ation may each perform part of the task and hence they will be task 
Interdependent. The operation consists of actions such as cutting, sewing, 
and monitoring which are complementary and which require coordination. It 
l8 the set of interrelated tasks which forces the three doctors to play 
cooperative roles and to concert their actions. 

Social interdependence can be defined in terms of the reward system. 
If the actions, for the attainment of group goals has motivational ramifica- 
tions in that the distribution of rewards is tied to both individual and 
group performance there exist social interdependence. Members may be inter- 
dependent competitively and/or cooperatively (Cartwright and Zander, 1967: 
411-415). Peijhaps the term goal or need interdependence is more appropriate. 
Dimensions such as social exchange, coheslveness and harmony can be used 
to describe social interdependence. 

Finally there is the concept of skill or knowledge interdependence 
or specialization. Specialization is the differentiation of group members 
due to training, expertise and experience. The complementarity, if any, is 
vested in individuals and not in the expectations that are' inherent to 

• * 

thetv assigned tasks and roles • Individuals who are placed in positions 
to carry out certain tasks may or may not be* differentiated with respect 
to training, experience, education or other* investments acquired during 
various socialization processes • In most cases the expertise and exper*- 
ience which an individual brings with him into the work context is rele* 
vant for the adequate performance. However, it is important that a distinction 
bo aade between a set of actors who are interdependent because their tasks 
ate interdependent and a set of actors who are interdependent because they 
aeeomodate different skills or knowledge. Thus specialization among a set 

7 



of members will reinforce task and role interdependence if they carry out 
tasks the completion of which is contingent upon each other. For example, 
three physicians in the earlier example will be more interdependent on one 
another if they represent three specializations, e.g., anesthetics, ob- 
stetrics, and general surgery. The different backgroundof role-interdependent 
individuals adds further weight to their having tO' rely on one another. 
On the other hand, it is also conceivable that individuals represent 
different specialized skills or expertise while being independent, when 
differentiation is not relevant to adequate role performance. A group 
of three secretaries of the United Nations who have typing skills for 
French, German, and Spanish, respectively, do not have to collaborate to 
achieve adequate role performances, nor does the exchange of knowledge 
enhance pGrfo|mance« • 

In this paper we shall examine how these conceptual distinctions are 
interrelated. Given a set of operational definitions of these concepts 
it is of interest to explore the consequences of differentiation in terms 
of the well being of employees and the performance of their groups. This 
' will be done by examining 40 brokerage offices. In general, it is expect- 
ed that the various modes of interdependence will be associated with each 

« 

Other such as to enhattce outcomes • If the numbers of the brokerage 
offices are highly differentiated with respect to their skills there is a 
greater need for collaboration and harmony , to be effective; this could hold 
both for the group as a whole as well as its members. This study will 
explore the degree to which the above modes of interdependence go together 
and how they affect the outcomes of the individuals and the groups they 
belong to. 



Hethod 

This study is based on data collected in forty branch offices of a, 
large brokerage firm. These units of analysis were selected as a purposive 
sample from among all American offices of the firm. The firm operates 
through these branch offices so that geographically this organization is 
highly dispersed. The brokerage firm performs the functions of buying 
and selling securities, mutual funds and commodities for its clients. In 
recent years it has diversified its operations to include underwriting, 
investment banking and principal transactions. The composition of business 
varies across offices. For example, mutual funds and bonds may constitute 
the bulk of transactions for one office, while securities and commodities 
are more important in other offices. 

All forty offices have similar authority structures. Each office is 
headed by an office manager- The size of the office varies from 31 to 141 
employees. The offices are organized around salesmen each of whom serves 
a roster of clients. Every office has a supportive component, the operations 
personnel. 

The data were collected to provide information to the firm on determinants 
of office performance^ Within each office 50% of the salesmen were select- 

i 

ed by following a systematic random sampling procedure. This sample of 
respondents received a questionnaire that provided most of the relevant 
information for the current study, llie othex: 50% of each officers person-* 
nel received a totally different questionnaire .that was used for a planned 
change effort involving the so called feedback method. The response rate 
lot both samples was approximately 90%. The respondents of the first set 
were requested to fill out a questionnaire which included items that are 
relevant for the assessment of interdependence. These items provide the 
possibility for the eonstruetion of a numbet? of scales tapping some e£ the 



subconcepts of, interdependence^ A description of these scales may further 
facilitate our understanding of the distinction between these subconcepts. 

Measurement of interdependence 

The questionnaire included a set of items describing sixteen areas of 
business vzith which a salesman was more or less familiar, or in which he 
enjoyed a certain amount of skill or expertise. Some of these areas deal 
with traditional brokerage business transactions involving the buying and 
selling of stocks; others deal with relatively non-traditional activities 
such as underwriting, pension plans and "buy-sell-merge" transactions. 
Each respondent was asked to rate his ov/n confidence in eaqh of these 
sixteen areas by indicating on a five point scale how confident he felt 
in these areas. The sixteen reatings allowed for the construction of a 
profile for each employee of each office who teturned the questionnaire. 

It is possible to compute a value which describes how similar or 
how different two individuals are with respect to a set of skills. 

We represent each employee as a point In a 16 -dimensional space, 
and the distance between two profiles (or vectors) is simply a number 

4 
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associated with that pair of individuals. The most common distance function 
Is that suggested by Cronbach and Gleser (1955), the well knovm Euclidean 
function. Let X= (X^, Xg, X^,... X^) and V = (Y^, V 
vectors where X represents the vector of one individual and Y represents 

t 

the vector of another individual. Hie Euclidean distance between the two 

0 

vectors is 

^ i=l _ ^ 

The dissiailatity between two vectors representing the provi3cs of X fifld 
V is equal to the sqaro root of the sum of the squared differences be* 
tween their scalar^. 

10 
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For each office all profiles were related to one another so that 
40 distance matrices vere obtained. Two parameters descriptive of these 
distance matrices were obtained: the mean and the degree of clusterablllty. 
A high mean Euclidean distance Implies a high amount of skill differenti- 
ation or specialisation. In addition, a clusterablllty measure was obtained 
by way of a hierarchical clustering procedure (Johnson 1967). Johnson 
provides an algorithm which generates a ratio that varies frim 1 to 0. 
The ease with which one can form a fixed number of clusters can be assessed 
by this ratio: For example, an office which has a ratio of .5 when three 
.-clumps" of 'salesmen are considered Is viewed as being more specialised 
than an office that has a ratio of ,8 when a three cluster solution Is 
taken. The higher the ratio, the greater the clusterablllty. . If an office 
is highly clusterable there is little specialization 

The questionnaires Included a number of Items which tap some of the 
other mentioned aspects of Interdependence. In the subsequent analysis 

the following scales will be used. 

..^.rdeoendence (reliability . .49) . consisting. of the two items 
asking: a) whether the respondent generally worked .lone or with others, 
b) whether the respondent was dependent on others tor advice and other 

decisional inputs. i \ 

,n..rHaoendence (reliability .82). consisting of tour item. 

tapping the nature of affiUativ. behavior "such as competitiveness versus 
eooperatlon, team-relationship and coheslveness. 

m addition, there Is a scale called work-iroup process (reliability 
.89) developed by Taylor (1971)'as part of a survey- feadbaek ,uestlon.,alre. 
which describe, socill Interdependence In a .emewhat different way. ThU 
«aU can bo used to compute the test-retest rellablilty with respect to 
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the social interdependence scale and was obtained from the other (random) 
half of the employees investigated: i.e., those employees of each office 
vho received the second questionnaire. This test«*retest or "replication 
re 1 iab i 1 i ty 'l^ls^^^Jl^fi . 

Unfortunately, the data set does not Include information about task 
interdependence. It could be assumed that the nature of the operations 
of a brokerage office implies a low degree of task interdependence. 
The tasks of one broker may not have immediate consequences for the tasks 
of the other brokers. This interdependence, if any, is "pooled". However, 
data that are' pertinent to task interdependence are not available so that 
this study can only examine part of the analytic distinctions which were 
described before. 

Results 

Table 1 shows the correlations between the three questionnaire measures 
of interdependence and the two indices of specialization. Since the role 
interdependence scale has a rather low Spearman-Brown reliability, the 
matrix also includes the "purest" item tapping the extent to which a 

*. f ■ ' 

person has a one person job. This item is "pure" in that it has high 

h 

face validity. 

--table 1 about here- 
tlhlle the measures of social interdependence and "workgroup process" 
dte tlot related to the specialization measures, there is a weak but 
consistent correlation between role Interdependence and spec ialissat ion 
{t * -.36 or -.28). All the questionnaire scales are scaled sueh that a 
high seore implies interdependence and a low score independence. There* 
fere the results suggest that in heterogeneous offices there ate fewer 
eolUbdrative^ role interdependent employees. In contrast In offices 

J. 2 



where everybody is rather sitnilar there seetns to be a tendency towards 
cooperation^ i.e., role interdependence is high. Furthermore , the low 
correlation in table 1 can be explained by pointing out that specialization 
within role-sets may be independent of the specialization on the office leve 

It is conceivable that the relationship between specialization and 
role Interdependence is affected by social interdependence. If employees 
colaborate to meet their individual goals such collaborative relation- 
ships reflect a high amount of social interdependence. Employees may 
exchange mutual support rather than more tangible commodities such as 
expertise. Table 2 examines the extent to which social interdependence 
affects the relationships between specialization and role interdependence. 

i 

It shows the product moment correlations between these latter variables for 
offices which are either high or low on the "workgroup-processV index. A 
high score on<this index indicates that the members of an office express 
harmony, strong team spirit and compatibility of individual goals. This 
latter indicator, rather than the social interdependence index, was used 
in order to have a safeguard against specific method variance and the 
confounding variance of social interdependence and role ^interdependeticd. 

; . -table 2 about here- 
The negative relationship between spepialization and role inter- 
dependence which was established in table 1 between role interdependence 

and specialization seems to hold only in those offices where employees 

t 

tend to view their colleagues as having competing goals (e.g*, r = -.37 
vetsus -.OS), If employees perceive their social environment as being 
antagonistic, noncohesive and having a minimum of complementary objectives ^ 
they are likely to collaborate only with those who share their expertise 
or occupational background. They are very unlikely to seek advice frota 

J.3 
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^ a different set of sklUs. The surprising find- 
someone who is an expert in a different 

, , nf such a correlation in offices where everybody views 

ing is the absence of sucn a correi-cu 

-^Kio ind intecrative with those of his 
his goals and value as being compatible and integraci 

I ^^..niiv likelv to collaborate 
colleagues. In such an oflioe the salesman Is equally Ukely 

„Uh someone *o Is similar in expertise as wUh sc^eon who is involved or 
associated with areas that are different fro™ his ovm. Apparently. 
.,cciali.ation stimulates antasonis. and hostility amon. the various role- 
sets or cluHps of closely knit networks. 

was further examined whether the relationship between skill inter- 
Oependence a^d role interdependence was continsent upon the importance of 
specialization. In some offices there is a strong emphasis on speciali.a- 
.ion a,ile in other ones different contributions are stressed. The emphasis 
c„ speciaiuation was measured by an item tapping the instrumentality of 

*. Tf an orKanization reinforces 
"being a specialist" for advancement. If an organiz 

1 that skill differentiation does enhance 

specialization it seems plausible that sUiii 

the merging of skills. If It does not reward complementarity the opposite 
„cuia be expected, under such conditions people could avoid working together 

With those with different skills . ' 

-figure 2 about here- j 
figure 2 illustrates the striking contrast between the two sets of 
«„ices Which differ in their emphasis on specialisation for advancement 

, The specialiMtion measure which is used is the 

in the organization. Tne specmi.". 

.verage distance, m offices where specialUation is emphasi.d there is 
. cangruency between .peciali.ation and role interdependence, i.e.. 

.gani.ations there is ^ -ndency for ^^)^J%:^]^V'^:t't.p'^;f^^, 
2 are ftet^^t^V offtes.'^'dis.lmlUrity of skills on an 
.gani.ational ul .eem. to be ineongruent or dissonant with such a reward- 
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.......... 

very homogeneous. 

«e question .a, .e raised wh.the. those paU«sn o£ inte.re 

r -n.o of the' salesmen. Data from 
Have any sU»i»ca.ce .or the per.o^ance the ^^^^^^^^^^ 

c„pa„, recoras providea in.o^aUo,, on various crUerU o. 
e„ecuv.ness incl.ains ^rUe. share. proa.cUvU,. increase in eve o 

• „a turnover o£ personnel and turnover o£ customers, 

productivity, e££iciency and turnover P .„i„eical 

• n,ire included some scales tapping psychological 
Furthermore the questionnaire includea 



, indicators are not related to role inter- 

• Although these per£ormance maicators 

aependenceLd specialisation they correlate .ather strongly ith . i ^ 

This mode of interdependence is conductive 
interdependence. Tnis moae ol 

incerucF a scale measuring 

reduction; the correlation between this measure and 

\. £eeung o£ having a lu.„py lob, sleeplessness because o£ Job 

anxiety (e.g. £eeUng eoe££iclent slgni£les 

- 55 where the sign ot cne 
related strain) correlates -.35 wne 

, the £eeUn8 o£ team belonginess and harmony, the 
that the greater the feeling .oclri interdependence 

,rev.lent are £eelings o£ psychological strain. Social 
prevaieni. a . eustomers 
U also strongly related:to variables such a. the number o£ 

„ ■.• and the eooung o£ money lost 
.Cuired during the previous years (r AD 

,=55^' 0£ course these performance 
due to transactional errors (r - -.35); 0£ c „ ,f ,ue. 

. H^«d so as to avoid the confounding effect of size. 

*^Aintitats ate standardized so as «.« _ 
indicators are examifted 

^«e4etent with tl OSe of Pel2 (1^0/; wiiw 

Such findings are consistent witn , . 

. «#*<^.pa the •♦pooled intef- 

« ft & D gifoups shate with brokerage offices the P 

d.pcndene..* (.h-P^-. 1.67) a.ong ....ers. 

,.pport ..e ne.ded to alleviate the anKietie. due to the s.all 

15 
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in viewpoints among similar specialists which challenge the security of 
an Individual scientist* 

In our data however, role Interdepcnce which Is highest when 
employees are similar is not related to performance* This inconsistency 
may be due to role interdependence being a variable descriptive of a role- 
set rather than descriptive of the total organization* Intraoffice varia-* 
tions in role interdependence may be related to performance but no data 
exists which pertain to the performance of members of role^-sets* Also 
creativity which is essential for scientific performance and which is 
stimulated by interaction may be irrelevant for stock brokers* 

Following the paradigm of differentiation and integration it was 
further examined whether the relationships between performance criteria and 
role and social interdependence are stronger for those units which were most 
heterogeneous* However, it was found that there is virtually no relation- 
ship between role and social interdependence and performance criteria if 
the analysis is restricted to specialized offices* On the other hand the 
relationships under discuss: ion were strong to extremely strong for those 
offices whose personnel composition showed little specialization* Therefore 

these data do not lend support to the contention that for differentiated 

h 

units to be effective there is the necessity for integration as reflected 

by the indices of role and social interdependence* t*^ 

• * . ^ 

Conclusions • 

In conclusion this study has shown that thfe various aspects of inter- 
dependence may be unrelated to one ancither.' integration does not neees- 
garily follow differentiation. The manifestation of cewplefftentarity seem 
to vary depending en the relative degree of differentiation of personnel} 
I) ceiftplementarity among individuals who are highly dissifflilar and 
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2) complementarity among individuals who are virtually similar with respect 
to skill or expertise* It would be interesting to examine the processes 
that are associated with the propensity to collaborate under these different 
conditions : 

1) Under the first condition one is likely to amalgamate knowledge 
or other resources if their combination results in , the achievement of 
conmion goals. There has to be a willingness or a coercion to jarry out 
Joint decision making and joing consultation* The process under which highly 
dissimilar resources become merged is probably more important than the 
potential for amalgamation* Such processes are stimulated by many possible 
factors, including the organization's propensity to reinforce specialization* 
The vivid and famous description of rival engineers and purchasing agents 

in Strauss* (1964) case study can be interpreted along these lines* The 

m 

unwillingness on the part of engineers prevents the emergence of joint 
decision tnaking processes. In the literature on staff-line frictions in 
complex organizations this unwillingness sometimes obtains a mythical 
character* 

2) Knowledge similarity does not seem to be incompatible with the 

.... ^ 

notion, of complementarity* Pestinger^s classic theory of social comparison 
processes (1956) depicts in a concise manner how individuals who are as 
SlJiiilar as possible may complement one another ror the validation of their 
emotional feelings and judgments* They engage in processes of •'matching*' 
and it is this matching yahitkh results in the exploration and eventually 
la Festingerean synthesizit/.g* This does not rule out competitiveness* 
On the contrary, it may be/ the disagreement among salesmen which generates 

enetgy to obtain good outj/iomes* Within n homogeneous set of employees there 

I 

ia still enough dl9siRiil|rity (in the form o£ disflgfcesient) which mobtUj^os 
tadlviduals to eolLibofa|:e or to express a feeling of dependency for adviee* 

/ ±7 

i 

^ _/ = 



In the brokerage office the dissimilarity and hence the complementarity 
consists of the inequality of decisional uncertainty, judgmental ambiguities , 
or differences in viewpoints among people who are similar enough to discern 
the relevant aspects of highly specialised problems. Mutual dependencies 
will develop under such conditions provided outside factors do not inhibit 
such modes of complementarities as reflected, for Instance in the above 
statements regarding specialization being a vehicle for promotions. 

This analysis and interpretation have yielded a more sophisticated 
and complex view of what Interdependence can mean. Unfortunately, we were 
not able to examine one of the more crucial aspects of interdependence 
task Interdependence as pertinent information is not available. It is 
more likely that most employees in a brokerage office are not embedded 
in a network of task Interdependent networks having a serial or^ reciprocal 

m 

character. Therci^fore it would be preferable to Include organizations or 
departments which have different sets of tasks or whose technology makes 
the members highly task interdependent. This will help the definition and 
comprehension of the aspects of interdependence. Therefore it will be 
desirable that future research will focus on units the elements of which 
display serial or reciprocal interdependence. 

• • * 
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Table 1. Product-moment correlations between specialisation and indicators 
o£ interdependence (N=40) 



• Interdependence Indicators 


Specialization as 
Mean Euclidean 
Distance 


measured by 

Cluster ability 


Item *^one person job" 


-.36* 


.24 . 


Role interdepcnceuce 


-.28 


.26 


' Social Interdependence 


-.03 


.21 


Workgroup process 


-.04 


-.08 




1 


0 



* p< .05 



• * 
• • 
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Table 2. Comparison of the strength of the relationship between 
specialization and role Interdependence among offices which have 
low or a high score on the "workgroups - process" measure. 



4 
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SPECIALIZATION 


Workgroup Process 

Low High 
(N«21) (N-19) 


P (low-high) 
Fisher* s Z 
transformation 


Average Euclidean distance 
Clusterability of personnel 


-37* -.08 
.45* --.12 


NS 

• 

P ^ .05 
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Organizational interdependence 
(mean distance) 

# 



Figure X Relationship between organizational and role 

Interdependence moderated by the emphasis on • 
specialization being a vehicle for promotion. . . 




